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Translation fromi Referativnyy zhurnal. Elektrotekhnika, 1958, Nr 3, P 125 (USSR)
AUTHOR: Tartakovekiy, G. P.

o A

TITLE: On the Knalysis of fitsFmittent Variable _Parameter Control Systems
(K analizu gistem preryvistogo regulirovaniya 8 peremennymi parametrami)

PERIODICAL: Sessiya AN SSSR po nauchn. probl. avtomatiz. proiz-va, 1956,
Vol 2, M., AS USSR, 1957, PP 254-255

ABSTRACT: Principles of the theory of pulse linear systems with variable
parameters are considered. The concept of impulse reaction of the continuous
part of the system underlies the theory of both variable-parameter and constant-
parameter pystems. The impulse reaction is considered here as 2 function of
two discrete variables: the present time coordinate and the pulse application
duration. Methods of determining the pulse—system characteristics 28
functions of various parameters are presented, methods of finding the system
reaction on the basis of such characteristics are indicated, the variable-
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On the Analysis of Intermittent
y conditions are examined,

Variable-Parameter Control Systems
parameter system atabilit and the random processes

in such systems are considered.
M.M.S.
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AUTHOR: partakovskiy, G.F.
TITLE: Stability of Linear ge Systems Having Variabdle Parameters
{ parametrami)

(Ustoychivost' 1ineynykh impul*snykh sistem & peremennyn
PERIODICAL: Radiotekhnika 1 eloktronika, 1957, Vol 2, Nr 1. pp 15-22 (USSR)
tioms for @& constant-parameter pulse

is shown how the stability condd

extended to cover the case of variable-paramster systems.

In order to enalyze the stability of & variable-parameter system having a

pulse feedback, the transfer funciion of that system 1s deduced. The finilrcgs

are illustrated by an example of a pulse-feedback system with & mlse
applications in redio enginesring.

repetition-rate modulation which has Some
m is a two-slement system whoge first,

A linear variable-parameter pulse syste

npulge" element converts & sontincous lnput gtimiletion into a series of
pulses which are amplltude-modulatad by the gtimlation; the second elemsnt
is a "linear eirouit”. Properties of a vorlablo-poramater pulse system aTeo
determined by these characteristies: pulsse reaction, transfer function, and
frequency characteristic. The purpose of the article 1s to £ipd mathematical
conditions under whish the vari 1se system is stable.

A linear variable-parameter pulse system may be ccnsidersd as gtable if 1ts
reaction to any 1imited inpub stimilation will also be 1limited (subhead 2 of
the article). The above condition follows from an analysis of the finite-
aifference eguations which deseribs such pystens. It is easier, however, to
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Stability of Linear Pulse Systems Having Variable Parameiers
arrive at the stabllity conditions by a simple exitension cf the stability
criteria which are used for constant-parameter synioms. A mathematical treatment
follows along the lines of that given by James, Micols, and Philips (Raf 3).
The mathematical corndition for stability of a variable-paramoter pulse systom
ig this: At any momsrt n the trensfor funstion B{q,n) will have 2o poilaes in
the right semiplane or on the imaginary axls of ‘he q-plane if the hodograph
of the frequenoy characteristic H(jx,n), with £ being within the range of —-JT
%o +fr, does not embrace the crigin of coordina%es. Such an appivach to the
analysis of stability is particularly expedlent in cage of a pulse~backfeed
system. As the analysis of stability of a variable-paramoter pulse system wits
a pulse backfeed requires the kmowledge of i%ts tTamsfer function, a deduction
of the latter is offered under the subhead 3 of the article. A firite-difference
equation for an open pulse system is developed, and the transfer functioa is
found in the firat approximation. 1In conclusion, a pulge-backfeed sysien with
a variable pulse rate 1s considernd. The differestial equation of the "lipeaxr”
section of the system is sclved for a particular practical case of pulse repetli-
tion-rate modulation. Uss of the repetition-rate characteristic hodograph ia =
stabllity analysis is demenstrated. There are four figures and five refervaces,
three of which are Soviet and two American.

SUBMITSED: July 10, 1956

AVAITABLE: Library of Congress

card 2/2 1. i;lie amplifiers--Theory 2. Pulses--Modulation 3. Pulses--Mathematical

analysis
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AUTHOR: Tartggovskiy.-G;P. 109-4-2/20

+ TITLE: stationary Random Processes in Linear Pulse Bystems with

Variable Parameters. (Statsionarnyye sluchaynyye protse-
ssy Vv lineynykh sistemakh s peremennymi parametrami)

PERIODICAL: Radiotekhnika i Blektronika, 1957, Vol.2, NOW&,

pp. 380 - 388 (USSR).

fRet.1]
and also employs 501? of the formulae derived by the author in
R

ABSTRACT: .The paper is based on the theory of Ya.Z. Tsypkin

an earlier article
follows: The input signa is in the form of mndom puls
(randon amplitude modulation), whose average spacing is

ef.7]. The problem discussed is as

es

Tr

H

the linear system to which the pulses are applied is also subject
to random variations (e.g. variation of gain, etc.). Since the

receiving linear system respond to the inpput signal uy
only at discrete time intervals, which are equal to t

()

=nTr

(where n=0,1,3% ...) the signal ué (t) can be considered

as a discrete random process, i.ee Uy

is peferred to the "dimensionless time®. The signal uinﬁu)

Card 1/6 is characterised by jts mathematical expectancy:

B) = uinﬂn) , where n
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, Btationary Ra.ndom Processes in Linear Pulse Systems with variable
Parameters. . K
. 1 ‘
Min = lim Z u, (0) (2)
Ny®w2N + 1
n= =N

and its correlation function:

kg (m) = By (m) - Wy (3)
wﬂéro: N 1
. \llh‘
© Ryp(m) =- Z-L’i& 2; — E u; (n) ug(n + m) (4)
n = -N

The receiving system is described by a function H(Jx, n),
‘where X = w? is the so-calied #dimensionless frequency®. The
signal at the output “out(n) can also be characterised by its

Card2/6 pathematical expectancy M . and its correlation function
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. Btationary Rendom Processes in Tinear Pulse Systems with varieble
Parameters. :
kout(m) , It is shown that these parameters are expressed by
¥out = ¥in¥m (16)
where: 1 N
= 1im H(O, n 1
iy = i 2N+lz (0, n) (25)
n= ~ Qo
and
l‘:ou'l:(,m) = Bout(m) - ‘iut (27)
in which: 14
R (m) ~—— (x, m)8; (x)ed™ax (25)
Ou,;;,“ o RH ’ qin

where: ) 1 " :
RH(x, m) = lim i H(-jx, n)H(jx, n + m) (24)
Card 3/6 N~-300 2N +1
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tationary Random Processes in Linear Pulse Systems with Variable
Parameters. . =~
b ) ) 1 . jx'n_Jx(n+m) |
8 = lim ——— ! 'dx
1a®) "R 1 5% Uy (3% U4 (Jx) 07 e dx(ao) '

n= =

while Uin(;jx) is the Fourier transform of um(n) R

The above expressions are used to determine the output signal of
a system, in which the input is characterised by:

nd ¥, =T (32)
$
£y (m) = 0% Pl (33)
and whose transfer function is given by:
K
H(dx, © = —(9—73- (36)
1l + jxe

Card 4/6 T,
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Stationary Random Processes in Linear Pulse Systems with Variable
Parameters.
where K(v) is the randomly-changing gain of the system and T
is its equivalent time constant. It is shown that the output
signal correlation function is given by:

w.K ¢ \2
00
Eoyg(m) = Boyy(m) - < _ 1] out(® - -
\ where: ‘h T m
= . = = = 2
C=e¥1,a T,f z and T, is the length of

the input pulses, while K, is the average gain of the system.
The term Rout(m) of the correlation function is expressed as a

sum of Rgut(m) and RY (m), where R, - “suﬁﬂim) in which

out out
Rc(m) is assumed to be in the form:
Card 5/6 Ry(m) = Kﬁ + oie"ac‘m‘ . (45) and (46)
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_; Stationary Random Processes in Linear Pulse Systems with Variable
Parameters.
The second term is expressed as:
=0 |
Boau(m) = — B((aewul | 5o-8lng (55)

¢ -1

in which A and B are known functions of « and B . The
expression for k (m) is neither discussed nor interpreted,
nor shown graphicgffy. The paper contains 9 references, of
which 7 are Blavic, !

SUBMITTED:; September 11, 1956,
AVATLABIE: Library of Congress,
Card 6/6
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Tartakovski oo

Non-stationary, Handom Processes in Linear Pulse Systeas
With variable Parameters (Nestatsionarnyye sluchaynyye

protsessy v lineynykh impul'snykh sistemakh s peremennymi
parametrami)

FERIODICAL:  Radiotekhnika i klektronika, 1958, Vol 3, mr 10,

ABSTRACT:

Cardl/?

pp 1287 - 1297 (USSR)

The work deals with the analysis of random processes in
linear systems, in which the input signal is in the form
of a train of rectangular pulses. The amplitudes of the
pulses and their repetition period Tph and their duration

Ty, are (in general) variables and the laws of their

variation can be represented as random or regular (non-
random) processes. The paramneters of the linear systems
can also be variable and can he describnd either by randon
or regular time functions. In the analysis of such systenms
it is possible to employ the concept of a pulse systen
consisting of a pulse element and a linear section

(Fi e 1). It is assumed that the input perturbation

Upy t) is converted into a rectangular train of pulses

k]
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won-stationary, Random Processes in Linear Pulse Systems with
Variable Parameters

by means of the pulse element; the resulting signals
quJ](t) are applied to the linear section. The problem of

determining the statistical characteristics of non-stationary,
discrete, random processes at the output of a pulse system
with veariable parameters can be solved by means of the

theory of canonic representation of random processes, as
proposed by V.S. Pugachev (Ref 5).A discrete, randon
function:; wu(n), can be characterised by its mathematical
expectancy and its correlation function. The mathematical
expectancy is expressed by:

+00
Mu(n) = M(u(nj} = ufl(u, n)du (1),

-00
where f;(yp, n) 1is a uni-dimensional, differential,

probability distribution law. The correlation function is

expressed by.:
Carazyp S Pressed by
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Non-stationary, Random Processes in Linear Pulse Systeuns with
- Variable Parameters

K(n, r) = M {Eu(n) - Mu(n)]tp(n'+ r) - Mu(n + r)]g =

+ oy + Qo

= & B - Mu(n)][p' - ¥ (n+ r)]fz(u, u', n, r)du du'
-00"09/
where f2 is a two-dimensional, differential, probability

distribution law, wkile n and r are integers. Tte
discrete, random function can be expanded into Eq.(3),
vhere T, is a random, non-correlated quantity having

a mathematical expectancy equal to zero, while wv(n)

is a non-random, discrete function (co-ordinate function).
The canonic expansion of the correlation function is
given by Eq.(4), where DV is the devistion of the

random quantities U, as defined by Eq.(5). The random
function wu(n) can also be represented by Eq.(€) and the

(2)
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correlation function by Eq.(7), where the quantity S(x)
can be found from Eq.(8), in which &(x) is the Dirac
function. For the stationary, discretepandom functions,
u(n) can be written as Eq.(9) and the correlation function
as Bq.(10)., If it is assumed that the input perturbation
and the variation of the parameters of the linesr system are
independent and that the input perturbation is a quasi-
stationary, random, discrete process, this can be expressed
in the canonic form by Eq.(1ll), where a and I are
slowly changing functions of n ; the canonic represen-
tation of the correlation function is given by Eg.(12),
where S and U are related by q.(8). The character-
istics of a pulse system with variable parameters can te
described by a frequency characteristic H(Jjx, n) or by an
impulse characteristic Iﬁﬁl&, n) . Consequently, if the

input signal is in the form of Bq.(1ll), the outputl signal

is given by Eq.(14); this can be approximately represented

by ®q.(16). The mathematical expectancy of the output

signal is expressed by Eq.(18) or, if the parameters urderyo
Cards/7 a egular variation, the expectancy is in the form of Eq.(20).
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The correlation function for the output signel is des-
cribed by BEq.(31). If the parameters of the system vary in
a regular manner, the correlation function is given by Eq.(32).
Formulae (18) and (31) can be used to analyse the response
of a pulse system with variable parameters When the impub
signal is in the form of a stationsry, random, discrete
process, . . -, the output expectancy 1s given by
Eq.(35) and the correiation function by Eq.(36). If the
varigtion of the parameters of the system is also in the
form of a stationary process, the expectancy and the
correlation function are given by Eqs.(37) and (38),
respectively. For a pulse system with constant paranmeters,
the correlation function is given by Eq.(39). The average
value of the correlation function of a non-stationary,
discrete process at the output of a pulse system with
variable parameters can be found from Bq.(43). If the
parameters of the system undergo a regular variation (in
particular, periodic wriation) and the input signal is a
stationary, random process, the average value of the cor-
relation function is expressed by Eq.(47). The above




eptember 2o

A day, , 200 CIA-RDPS0
APP ay, ’September 26, 2002 CIA-RDP86-

, S0V/109-3-10-8/12
non-stationary, Random Processes in Linear Pulse Systems with
varisble Parameters

formulae can be employed to analyse the performance of a
pulse-frequency modulation receiver, when the input signal
consists of pulses and noise. The receiver consicts of
& linear amplifier having a gain KO y @ demodulastor with'

a time constant T and a gating circuit. It is assumed
that the repetition frequency of the pulses is expressed
by Eq.(493 80 that the frequency characteristic is given
by Eg.(50) (Ref 2), where h y @ and B are expressed by
Eq.(51) and Io and Il ar@ the modified Bessel tunctions.

Un the basis of Eq.(20), the mathematical expectancy of

the output signal is expressed by Eq.(52), while on the

basis of kq.(32), the correlation function is given by

%q.(54), where functions f and ¢ are defined by Eqs.(55). |
The dispersion of the output signal is defined by kq.(56) and
the(avirage value of the correlation function ig given by
kEq.(58).

Card 6/79
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There sre 2 figures and 6 Soviet references, 4 of which
relate. to papers published by the author.

SUBMITTED: February 9, 1957
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ABSTRACT:
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“(9) (or (10) and (11)) the values of the detector output

Partakovekiy, G. P., Sergiyenko, Yu. M. 108-1-6/10

PR

The Effect of a Series of Impulses Modulated by a Random
Prccess on an Inert Pulse Detector (Vozdeystviye
posledovatel'nosti impul'sov, modulirovannykh sluchaynym
protsessom, na inertsionnyy impul'snyy detektor)

Radiotekhnika , 1958, Vol. 13, Nr 1, pp. 62-68 (USSR)

It is shown that with sufficiently wide assumptions the
pulse detector is equivalent to a linear pulse circuit

and therefore can be characterized by a transmission
function. The formulae obtained for this function permit to
determine the reaction of the detector to a random regular
series of pulses for which the demanded restrictions are
satisfied by means of the equations deduced here, (8) and

voltage Uz(t) can be determined at the moment of the
formation or the ending reps. of pulses. As the found points
of the initial ending resp. of pulses. As the found points of
the initial curve are connected with the time constant T
(during pulses) and T (between pulses) by the exponentia
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a Series of Impulses Modulated by a Random 108-1-6/10
Inert Pulse Detector

curve gections the curve Uz(t) can easily be found. The
transmission function of the pulse detector makes it

possible to find also the statistical characteristics of the
random process at the output according to given statistical
characterstics of the process at the detector input.- Then
the pulse detector is investigated under the influence of a
geries of pulses modulated by a steady random process. The
formula (22) for the spectral density F(x) is deducede This
gpectral density of the random process at the output of the
pulse detector is equal to the product of: 1.- The density of

the discreet steady random process at the input.-
2.- The square of the modulus of the detector frequency

characteristics and 3.- The energy spectrum of the "pulse” of
the single amplitude, the duration T (sequence period)

and one form limited by two exponentfal sections. From this
follows that the spectral density of a discreet random process
coincides with an energy spectrum of a sequence of 8-functions
(of practically very short pulses) which are modulated accordirg
to the corresponding law. Finally the apectral density of the
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The Effect of a Series of Impulses Modulated by a Random 108-1-6/10
Process on an Inert Pulse Detector

process at the pulse detector output is investigated with

a simple form of the process correlation function at the
input. The formula (29) obtained here can physically easily
be understood when the equivalence of the pulse detector
with the pulse circuit with a linear part in form of an inert
member is taken into account.

) Phere are 7 figures, and 5 references, 5 of which are Slavioc.

SUBMITTED: November 27, 1956

AVAILABLE: Library of Congress
1, Impulse modulations-Effects 2, Mathematical analysis
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TITLE: Dé#éiopment of the Theory and the Application of Discreet
Automatic Systems (Razvitiye ‘teorii i primeneniy diskretnykh
avtomaticlieskikh sistem)

PERIODICAL: Vestnik Akademii nauk gssR,. 1959, §r 1, pp 138-139 (USSR)

ABSTRACT: ° The conference dealing with this problem took place in Moscow
from Septembar 2Z %o 26, 1958 -and was opened by V. A. Trapez=
nikov, chairman of the Natsional'nyy komitet SSSR po avtomati- '

cheskomuvupravleniyu (national,committed of the USSR for
Automati¢ Control)e In‘the Plena¥y Meeting Yae Ze Tsypkin Te-
portad on discreet automatic systems and their development -
prospects. The work: of ‘the' conference was undertaken by 5
septions;,neporta were held byt s °

. y and Ve Po Perov reported on new investi~
gation results in the case of pulse syetems with varisble parae
meters. T . B

Fan Ch'ung-wul dealt in nis report with his successful pro-
cedures of enalysis of pulse systems with several elements.
¥o Mo Kilin spoke about the problem of an inorease of the

Card 1/3 perturbation stability of the systemss
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Yae 2. Tsypkin investigated the posaibilities of pulse systems,,
,Ae.'Ae Krasovskiy. investigated’'one of the.possible ways of
construeting ‘an automatic: control pystem with a discreet cor-
recting devioce.

Ee Ae Krogius.analysed pulse systems. . '

I. Ve Pyshkin investigated the conditions of eigen oscillutions
(avtokolebaniye) ‘in a‘system with. wide range pulse modulation.
Yue V. Dolgolenko reported on:the.method of determining para-
meters of a boundary.eyele for.an extreme systenm, .

Ve Vo-Kasakeviah .dealt with the.results of approximation .,
calaulation methods of extreme. systemss .

Ad Aa- -Fal'dbaunh investigated the'influénce of perturbétions,

Ad G. Butkovskiy and S, M. Domanitakiy.réported on.the con-

,atruction of optimum control"aystems for objectn with retar-

dationJ A R A AT S 1.

Ouifa Nadzhafova investigated méthods of determining the
maximumn-* ra#id‘effect of control systems. _

O¢-Ga Varahavskiy spoke about :the construotion of an automatic
machine for objects with retardation which permits the best
possible control systems,

e hd



APP

3
-

AN ThUTSday; sep D&T-20; 2UdZ
ROVED FOR RELEASE: Thursday, September 26, 2002

-50V/30-59-1-48/57

De%élopmeﬁfwa'the,Thoéry and the Application of Discreet Automatic Systems

Y. Ae Gavrilov analyzed modern.telemechanical equipment from
the viewpoint. of the sp-called "finitée automatic machineg®
(coneisting of systems of a finite nimber of elements).

P. P« Parkhomenko reported on the effect and constriction
of a special logical machine for the analysis of relay orders.
YueYae Bazilevskiy investigated dosurate "f{nite automatio
machines® whioh in the case of an unvariable structure furnish
érbitrary {tems of several arguments, ' o

Ge. Ko Berends ‘and.A. A.'Tal' reported on a pneumatic ‘system

of elements of "finite automatic machines" with the logical
elements desoribed as-"not", "add", ¥sr! by means of which
further Togical fufctions can be’ put™irtc practide. .
Théiﬁﬁgtioipants'fh'thé’cqnfé;anqqﬂgbﬁbidéred the technical
working ot ‘of thé papers. presgnteds $osthem insufficient. In the
last sesSion-the.heads of ‘the committees summarized.the results
oﬁtafned'dt'ihe.bonfeienée'énd'br{effy'mentioned"the important
tasks’ in ‘further develéoping ‘the theory and thé application of

disoreét automatic.systems.
f » . 4.
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FEASE } BOOK EXPLOITATION 01,7441
Eanfarestsiyn po YORIOMAR teoril § primenealya diskretnykh avtomatichesiikh sisten,
Yosew, 1948
Teoriys § prizenmiye aiskretayxh artouaticheskikh sistem trudy Yoaferentsil
(Theory snd dpplicatice of Diserets Automatie Systens; Transaoticss of the
Conferencs) Moscow, AN S3R, 1953, $72 p. 5,000 coples printed.

. Natslonal'nry kcmited 55SR pa artomati=

ring Agvaert  Akadeniya nauk 5354
s ey 14kl & telemekhaniki.

adeskomu upravisaiyu. Tastitul avicma B
gittorial Boardt MN.i. Garrilov, Dostor of Teshnical Sclences, Tu.¥. Dolyolenks,
Toctor of Tecknical Sclences, 9.k, Lotel'aikov, Candidate of Techaleal Selences,
1.Ya. lercer, Doctor of Teaknizal Scisnces, 1.5, Morosanov {Selentific Secretery.
G.3. Pospelor, Dector of
Seiences, A.V. Kurueoy, Caniidats of 7
Doctor of Tackaizal Sclsmces; Resp. Edao
Sclences; 8d. of Pudlishing Bouse: K.L. Podgoye
PTEPISE:  THese transactiods are intended for the ambers of the cooference and
ether speaialists 13 sctcaatic evntrol. . .
CSTERIE1 The Craference on the Problems «f Thaory ent Applicatica ef Dascrete
scmatic 3ystexs took place in Yoszow from Septeudsr 22 to 26, 19<8. It vas
she firss catferenze devited to dissussions of the present siatus of the theary
o techzigues cf discrete gutmatic eyatens and to plenning for &4

Technical Sciences, A.d. Pel'dteum, D:
echnlcal Sclesces, azd Ia.d. Tsypxin,
Ya.Z. Tsrpkin, Dostor o€ *e=tniosd

Yo

sctar of Techzical

takiy; Tech. Blos §.G. Markovich.

suze develop~

aent. The papers dtacuszed at the cnafersnce have Seen divided tzio Zeur groups.

In the first gTcup opt
af relay sortrsl syateus, &

particular plant leg control systezs 23 whkich are
realisal optizmal procasses s te quizk Tesponae, The sacend grazp of

papers 1o

1slsatinn svitening circuits are discussed a3 well as methods

devotad ®3 the wnalyais and synthasis of pralee Bystasy with variedls sarazeters,

of Fulse srsesa with syrezal pulve -coimpunaats, %3 the stuly ef #al
steaczaca 4n nonlisaas ralae agitesa. anl o tha A 3y of 2adol
salye gywiende Problens of viraletir; piles arstess azl deass
palae SeQTAOTS have atsy toesa ipzinded, The tximi (Tivp zf
aigital eyatems, Probless of nsisg elrmente of digilel tespziy:

evzputers Lor the eutemation of various flelds of enjinssring, L.a,, power eogh
zeerieg, sialng, reiio sammund
of aralog-digital crnveraisn etd ¥
specialiged funaticaal sopverters hare Seen tncludsd 1o this grag.
grosp o papers tnzloles Sheoretiial elesssts and certain practizal applicatior
<f tue sizzlest trpes of swif-eljuating s7a%eas, cptlzalisisg geatrol systeas,
Wmi:h are datelopal as relsy, jilss i digitel devices. Hore as slso Lound

seapeTs n.mu.nw..x,ruo. varigas methzds of invsatigatiag stealy st ecclitions in
cptimaliying syateas, rasults of studylap the effects of ranlcs Zacsors od the
prozesy of astimatic scasaing, and exaxples of existing optizaliateg control

g 1irsar

16 varsa a9 well a3 prodlexs of dwveleping

~craillation

sntion, aetallurgy, ots., are discusned, Prodleas

Tha Sourth

syptens. Scue of tha sore interesting cemmunicatioas end obearvations made dur-

tng the disyusalon ¢ the various confersnca papers have alsa besn tncluded in
s Trunsactions. Persozalities and refsrences acconpsny sost of the papers.

1. PULST SISTEMS

oxrtakceskiy
i-abie Paraaelany ;

The theoy cf palse systems vith variable paranmeters includest 1) finding

the reaction of the variable fulse sratex to regalar input at(eclt Ap doth

trapsiert and stesdy canditions; 2) investigating the otabllity of he sya~

tem cisss mder ecostderntion; 3) analysis of ateticnary and soset nasy

randrey [recetsas fn theen syatens. AS sn axrazple, the author exaxines the

problem of zaoputing the correlatlon function of the process cezurzizg at

the sutpat 3f u pulse ralsr range finder. Thare aze 12 Tefersncss: 11 Soviet

{inciuding 2 translatises), and 1 Exglish.

, (Moseov}. Zleasnts of the Theory of Linear Pulse Systess

E‘Nﬁanﬁﬁu-u.‘. Certatn Problaas of Azal Syse e
Systess Nitk Variuble Parameters Changing by Jurps yats aod Spushests of gn
The discrete changes of variable pareaseters ia describad by pPlacavise - con-
stant funiticna. The authot discusses thase functicns and dsvalops metbxis
of analyzirg thea. Ee conoludes that discrete syatens of -=‘.udﬁuﬂn ropula-
Mnnmﬁnvm”.!: n-‘..h”:wwﬁ:»v;»n {es for Laproving the accuracy of re-

= ring #°% 18 = 7]
a wann,n.-n.na-.n-z-.”»nu. srerces than &0 continuous aystems. Thers are

65
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AUTHOR Tartakovskiy, G@.Pp.

TITLE; Frequency-modulated range finder in the presence of

noise and reflected signal fluctuations

PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.4, 1961,
Pp. 536-544

TEXT: The author considers the operation of a frequency-
modulated range finder in the presence of noise and fluctuations
of the reflected signal, i,e, operation under real conditions.
After an involved analysis, he finds that under the usually 7%L\
Pertaining relations among the parameters, the errors of such
systems are very small, At the same time, where needed, further
improvements over existing systems may be obtained by including
variable narrow-band filters in the system, with the center
frequency variable according to the distance being measured.
Acknowledgements are éxpressed to V.G. Repin for valuable remarks
in connection with the work, B.P, Levin and V.TI. Bunimovich are
mentioned for their contribution in this field.

There are 3 figures and 3 Soviet references,

SUBMITTED: January 28, 1960
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ALEKSANDROVA, A=kT, Fed.; BELYATEVA, V.V., tokin. red.
[Problems of the atatin_ﬁ&i theory of radar) Vc.)px.'ony sta-

tisticheskoi teorii radiolokatsii, [By] P.A,Bekut 1 dr.

Pod obshchel red. G.P.Tartakovskogo. Moskva, Sovetskoe

radio, Vol.l. 1963. 423 p. (MIRA 1615)
(Radar)
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[Problems in statistical radar theory] Voprosy statistiche-
skoi teorii radiolckatsii [By] P.A.Bakut i dr. Moskva, So-
vetskoe radio. Vol.,2, 1964, 1078 p. (HIiA 17:9)
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I coordinates are gls¢ investigated, The bock 1s {ntended for researchers and
! engincors concerned with problems of radar and for students and graduate

* studenta, Many problems of the gensral theory are also of interest to those
; concerned with theoretical problems 1n a1l fielde based on the theary of

- atatistios, partioularly {n sutomatio control,
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Synthesis of a receiver of light slgnals in the hetercdyni
of light, Probl, pered. inform. 1 no.3:56~70 165. mie

(MIRA 18:11)
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{Shaping parts by reduction methods] Obrabotka detaleli

redutsirovaniem. Moskva, Gos .nauchno-tekhn,izd-vo mashino-

stroit.lit-ry, 1960. 155 pe (MIRA 13:7)
(Forging




7 Sep! 5
APPROVED FOR RELEASE: Thursday, September 26, 2002

VORONTSOV, Ivan Alekaandrovich; YRVSIKOV, Anmatoliy Vaniltyevich; POPOV,

Viktor Yakovlevich; TMQZ%E%, Il';a Borisovich; YBGORKINA,
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[Technology of repairing diesel engines (Models B2-300 and D6)]

Tekhnologiia remonta dizelei (tipa 72-302 1 D6). Moskva, Gos.
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(Diesel engines--Rspairing) (MIRA 9:3)




i AR R M 4 L .~x?_2f:€5§fi:’-ﬁ$ %
'R ASE: Thursday, September 26, 2002 CIA:

R wi?y?}?:?’&"}ﬁ'. SRR SEARTIORRE K N FaY R DO N R R TR A S I
p 020010-0

A 0
-RDP86-00513R001755020010-0"

.

TARTARKOVSKIY, I.Be. ..

rrect the wear of a cam.

Pffect of the rotation of a piston disk on ;

Avt.TProme. no.12:18-19 D 160, ) (KIHA 13.].2)
(Motor vehicles—Engines) (Cams
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 TARTAKOVSKIY, I.B.,inzh.

— il g ‘
Calculating gas-distributing cam mechanisms for a spec’fic coatact
pressure. Vest.mash 40 no.10:38-39 0'60. (MIRA 13:10)
(Cams)
o



1.5 e ‘ s 555 T T B S S TN PR
BF 20 A R §25 3 e + - S

AP . ursday, septemper 20, 2 o
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R001755020010-0"

. VORONTSOV, Ivan Alekzi‘eyevich; YEVSIKOV, Anatoliy Vasil'yevich; POPOV,
Viktor Yakovlevich; TARTAKOVSKIY, Il'ya Borisovich; YEFREMOV,

V.V., doktor tekbn, neuk, prof., retsenzent; BASENTSYAN, A.A.,
inzh., red.; EL'KIND, V.D., tekim, red.

[Techniques ahd equipment for .repairing V2~-300 and D6 high-speed

diesel engines] Tekhnologiia remonta bystrokhodnykh dizelei tipa

V2-300 i D6, Izd.2,, dop. i perer, Moskva, Gos, nauchno-tekhn,

izd-v0 mashinostroit, lit-ry, 1961. 467 p. : (MIRA 14:11)
(Diesel engines—-Maintenance and repair)
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Means for reducing temperature'errors in ms o 1611)
pashinostr. 42 no,12:47-50 D 62,
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ACC’ NRs AP601918T /D3 ( AN) SOURGE CODE: UR/0).22/56/000/002/0003/0008
AUTHOR: Tartakovskiy, I. B. (Candidate of technical sciences) i;/

ORG: None <
TITLE: Wear of nach‘ine components as 8 random quantity
SOURCE: Vestnik mqinostroyeniya, no. 2, 1966, 3-8

" |TOPIC TAGS: random p'rocess, reliability engineering, statistic analysis, engine
.{component. -y wkna/urii\ S

A —————

ABSTRACT: The folloving empirical equation is proposed for component vea.r”as a func-
it.i.on of time under noru'al operating conditions: SR
- :\ ) ~ t’AlB;"::'é'

- Lo +89 ,»

ere t is the operating period for the component in hours, ‘kilometers or other units,
' ;‘is the durability facjor expressed in the same units, h is the displacement of the
-7 |Hgar curve from the nominal line with a reverse sign, and & and &g are the current and
nitial deviations of the dimensions of the component from nominal. Normal wear con-
ditions are described by this equation vhen the coefficient A has a positive value
(figure 1), vhile a negative value for this coefficient corresponds to break-in con-
ditions (figure 2). Curves are given as well as modifications of the vasic equation

UDc; 621.81.004.62:519.27
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describing the variations in the distribution of devia-
tions in the dimensions of the component after opera-
tion for a given time under four sets of conditions:

1. wear during the break-in period where a change in
clearance between components has no effect on the rate
of wear; 2. wear during the break-in period where there
is an optimum clearance corresponding to minimum wear;
3. wear under normal operation with an extermely brief
break-in period; 4. wear in the case where there is a
transition from the second type of break-in period to
normal wear, so that one part of the initial distribu-
tion lies below the asymptote of the curve for normal
vear, wvhile the other part lies above this limit.
Necessary conditions for reliable statistical results
are discussed. A method is proposed for statistical
analysis of measurements. Examples are given showing

engines. Orig. art. has: 6 figures, 20 formulas.

Card__2/2 y727¢/°

application of the proposed equations and method of analysis to aircraft and tractor ~

;'1 b~

-
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Figure 2
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Profiling cams by evolute curves, Teor, mash, 1 mekh, noc.207/108:
8 165, (MIRA 18:7)




TARTAKOVSKIY, I.I. (Sumy)

Optimum appraximation by means of plecewise continuous functions
and some problems of the approximate synthesis of mechanisms,

Iav.AN SSSR.Mekh. 1 mashinostr, ne.5:196-198 S-0 63,
(MIRA 163:12)
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OKOROKOV, I.F., kand, tekhn, nauk; PERSTNEV, S.N., inzh.;
TARTAKOVSKIY, I,1,, inzh,
Investigating tkhozmaah.
Investigating a drum-type plicker. Trakt. 1 gel
33 no,10:28-29 0 '63, (MIRA 17:1)

1, Ukraeinskiy nauchno-issledovatel'skiy institut sel'sko-
khozyaystvennogo mashinostroyeniya.
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TARTAKOVSKIY, I.K.

Kinematics of a three dimensi

onal joint coupling. Stan, (ﬁIngfZ)
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* ACCESSIOM NRs AP4036808

TITLEs A method for rolling l'llll.l:l thi_n-_nlhd pipese Olass 7, ¥o. 162089
SOURCE: Byule isobre i tovar, snakav, no. 9, 19684, 11

TOPIC TAGS: pipo rolling, seanless pipe, thinewalled pipe, rolling mill, pipe
rolling mill, metal relling o '

ABSTRACTs This muthor's certifioate {ntroducos a method for rolling seanless thine
wallod pipes by the intensive rolling (burnishing) method. In order to inoresse the
pill produstivity and reduce the thicknsss of the pipe walls {(for example s wall
thickness of 1.5 m end more at & dimster to wall thicknese retio of 12-30), the
burnishing (intensive rolling) is carried out on s oonioal mandrel im a rolling mill
with thres rollerss The working rollers of the aill are made in the form of two . .
00nsse L. R : . . . .
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Some problems in the kinematics of the t
unive?'raal joint, Vest. mashinostr. 45 no.5:25-28

hree-dimensional double
My '65.
(MIRA 18:6)
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ACC NRi  AP6029011 -~ BOURCE CODE: un/ou13/66/000101h/ooo9/0609

INVENTOR: Vyalov, N. N.; Pinagin, P. M.; Sorokin, A. n., Turtalwvskiy, I. K.
Belyakov, L. 8. o

ORG: None

TITLE: Pipe rolling mill. Class 7, No. 183693 [announced ly the Elektrostal! Heavy
-|Machine Buiiding Plant (Elektrostal'skiy zavod tyazhelogo mashinoatroyeniya)]

S50URC3: ' Izobret prom obraz tov zn, no. 1h, 1966, 9

TOPIC TAGS: pipe, rolling mill

JABSTRACT: This Author's Certificate introduces; 1. A pipe rolling mill consisting of
‘la housing with drive and input and output equipment. The housirng is equipped with
pilger nill rolier and automatic mill roller aesemblies. 2. A modiiicatior of this de-
vice for producing tubec by the pilger method. , The unit has a fced mechanism, a
“mechanism for controilling mandrel ,ooling and transrer, and & lifting trough on the
‘{input side. The ocutput side of the mill is equippea with & 1lift table. 3. A modifi-
8 [cation of this unit for automatic pipe rolling using master rollers on the input' side
jof the mill ‘to feplace the hoisting trough. The unit also has a fixed trough, while
la single assembly consisting of viring, crosspiece and brake-centering unit is mounted |
on .the cutput side of the mill. -

'sua CODE: 13/ SUBM DA'IE:. 10Jan6k
rdlll". ' S upc; 621.771,28 |




PP urs e i :
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001755020010-0"
TAUAROVSKTY, {.P,., kand, tekhn, nauk
e T A WA TRS R S5

Vivratory finizbing of inatrument parts in dies, Avtom. i prit, no.2x
717, Ap-Je 165,

(MIRA 18:7;




8 PE BRI RE ‘3&?7.359&’7 R ARRESS
’55020010-0 ———
CIA-RDP86-00513R001755020010-0"

L 18873-66 EWP(k)/EWT(m)/EWP(e)/EP(t) JD __ .
ACC NR:  AP50225hh , ~ SOURCE CODE: UR/0226/65/000/009/0040/00kk

, EL] 9
PPROVED FOR RELEASE: Thursday, September 26, 2002

AUTHOR: Ivashchenko, V. V.; Tartakovskiy, I. P.; Golubev, T. M.
. 3 - - " ST
ORG: Kiev Polytechnic Institute (Kiyevskiy politekhnicheskiy institut) . °’—‘7L

':! TITLE: 'Invest{gation of vibration packing of two-component systems of sgherical

i
} -
! powders Lq%57

i .
| SOURCE: Poroshkoveya metallurgiya, no. 9, 1965, Lo-u4

i! TOPIC TAGS: spheric metal powder, vibration analysis, vitration effect, specific
density, packing 7 v ' .

" ABSTRACT: The vibration packing of a two-component systen of sphericel powdé}a has
? " been investigated. Experimentel data on the effect of the frequency and amplitude

* of vibration on the rate of packing and the attained density are presented. The
optimal operating conditions are determined. It is also shown that the maxdmm
density of the two-component system depends both on the ratio of the quantities of
fractions employed and on the ratio of the dimensions of their particles. Orig.
art. has: 4 figures and 1 table. [Based on authors' abstract.] [xT)
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TVASHCHENKD, V.V.; TARTAKOUSKIY, T.P.; COVUREV, T.M.

Investigating the vibration:

v
spherical powder systems.
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1. Kiyevskily politekhnicheskiy institut.
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. | (Engineer)
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.. |ORG: none
TITLE: A study of the vibra;’oional consolidntio?y' of hard suoy?a powders /q"' ‘

." I
| sOURCE: Ukraine. Ministerstvo vyashego 4 srednego speteial'nogo obrazovaniya.
Tekhnologiya mashinostroyeniya (Technology of machinery menufacture) no. 1, Kiev,

. |Izd-vo Tekhnika, 1966, 91-96

| TOPIC TAGS: alloy, powder alloy, powder metal, powder metal compaction, powder
metallurgy, vibration effect / VK-6 alloy, VK-20 alloy

. | ABSTRACT: The resulfs of inveskigating means of vibrational consolidation of powders
were conducted at the Kiev

of hard alloys VK6 ‘and VK=20 are presented. The studies
Polytechnical Institute (Kiyevekiy politekhnicheskiy institut) in the department of
-#iachines and the Technology of Metal Processing by Pressure,” The expariments were | —
conducted on test apparatus of the type recommanded by I. Pe ‘Tartakovakiy. This type

| of test equipment allows the independent determination of the hecaessary parameters of
vibrations amplitude, vibration frequency, !

A and amount of static load. A schematic —
;:- \ CcrdAJ,Zg ' | i .
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' | diagram of the test device is shown, Test measurements are plotted to portray the

+ | variation of powder briquet density as a function of vibrational frequency and )
amplitude, and as a function of static pressure, The studies showed that for alloys
VK~6 and VK-20 higher densities are obtained with greater vibrational amplitudes,

.~ | In the experimental conditions for this series of tests frequency was not fourd to
‘1| have an appreciable effect on the consolidation process. There is an upper limit of
| amplitude; above this 1imit value the triquets may be destroyed, Vibrational
consolidation inoreases with higher static pressures, however, the intensity (rate)
of densification decreases with increasing statio préssure, The results show that it
may be feasible to use electromagnetic vibrators for ‘industrial production of the
alioys tested, Orig. art, hagt § figures. i
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ABSTRACT: The effect of vibration on the rate and degree of densi-
fication of loose spherical popders has been investigated. Twe
fractions of spherical coppeipowders with a particle size of

-0.5 + 0.4 or -0,16 + 0.1 mm, loosely poured into a vertical container
were subjected to axial vibrations for up to 180 sec at a frequeacy
of up to 150 cps and an amplitude of up to 49 uy., The maximum rate of
densification of either fraction was observed in the first 5-—10 sec;
1t then decreased with time and no further densification occurred
atter 180 sec, The densification rate fin the inftial period was
higher at higher vibration frequencies., The highest density in the
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(the initial loosa-povwder density

-0;16 + 0,1 mm fractiomn, J.
was 4.6~—0.7 glcmz), was obtained with vibrations at a frequency of
powder fraction %t

100 cps and an amplitude of 5 u. Each {nvestigated

attains the most intense compaction in {ts owa specific band of &
optimal At a constant vibration ampli-

amplitudes and frequencies.
tude, both the de 4 the density increase with in-

nsification rate an
creasing frequency and reach a maximum at optimal anplitudes whose
magnitude decreases wi For the -0.16 + 0.1l mm

th increasing frequency.
fraction at a- vibratfon frequency of 50 cps, the opt imum anplitude
range was 10—30 u.’ vibrations at higher

1 than optimunm anplitudes
led to loosening. Under identica

1 vibration paraneters
of coarse powder was higher than that of fine powder, Also,
range of optimal amplitudes the time required to o

btain a given
density decreaged with tncreasing (within defintite limits) frequencye
The general conclusion is that dengification by vibrati

on offers
idefinite advantages in making filters and other porous parts from
| apherical powders. Orig. art. hasi 6 figures. [us)

politekhnicheskiy fostd

tut (Kiev Polytechnfic
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TOPIC TAGS: metél powder,
sification, static pressure effect

ABSTRACT:
superimposing & static pre
periments with spherical m
_legrective densificotion was &
. lditional static pressure of 0,22 and 070
vibration amplibude within 10--40y hed practically
densification. The vibratory densific
sure is applied afber 50230 gee of free vibratory
giflcotion under sbatic pressure,

ghould be smaller than the size of
. ldensification time is 140—180 sec.

gsure of 0.0

~(Doctor of ‘technical sciences
f the vibratory q;Qsification of

spheric metal powder, powder de

The vibratory densification of spherical pov
7-0.5 kg/em? on the vibrating powder. In ex-

atal-powder fractions {-05 +0
chieved at a vibration frequzncy ef 10
7-=0.:22 kg/cm?, respectively.

ation is most effective v
the clearance between t

the smallest powder perticle.
The experiments were conduct
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IS

spherical powders ¢
B . A

nsification, vibratory den-

ders can be intensified by

L) and (-016 +01), the most
0 cps and an ad-

.~ Increasing the
no effect on the degree and rate of |~
hen the sdditional pres—<
densification. In vibratory den-
he die sides and the punch
The usual vibration |
ed at the Refractory
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TOPIC TAGS: antiaircraft defense, an&iaircraft missile, missile auxiliary equipment,
W

connecting cable R,

ABSTRACT: After stressing the extreme importance of the cable equipment of the anti-air-
craft rocket complex, the authors analyze various possible and known sources of trouble.

sections of the cables; (2) for general protection againet high humidity; (5) for ngasures re-

ducing ozoneXinduced deterioration (especially vulnerable in this reapect 18 thetGTSh high

b

the cables.

SUB CODE: GM, MS / SUBM DATE: none

They give recommendations (1) for measures reducing the water absorption in the front sub-

voltage cable)isand (4) for the protection of cables from solar radiationa. The article contains

specific instructions concerning the organization of work for the construction of cable carrying
ducts, the engineering specifications of the cable network, a discussicn concerning the possible
use of auxiliary excavation equipment, and reminders to put warning signa along the peths of
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of Technical Sciences, Professor, and I,P, Tartakovskly,

Golubev, T.M,, Doctor
Candidate of Technical Sciences, Docent, eds. S

Avtomatizatsiya kholodncshtampovochnogo proizvodstva (Automation of Cold (Metall

Stamping Production) Moscow, Mashglz, 1961, 282 p. 6,000 copies printed.

Spongoring Agency: Gosudarastvennyy nenchno-tekhnicheskiy komitet Soveta Ministrov
TSR Institut tekhnicheskoy informatsii, Neuchno-tekhnicheskoye obshchestvo
mashinostroitel 'noy promyshlennosti. Kiyevskoye oblastnoye pravleniye.
Nauchno-tekhnicheskoye obshchestvo priborostroitel 'noy promyshlennosti.
Ukrainskoye respublikanskoye pravlieniye.

Ed.: M.S. Soroka; Tech. Ed.: M.S, Gornostaypol'skaya; Chief Ed,: (Southern
Dept. Masbgiz): V.K, Serdyuk, Engineer.

£ articles is intended for workers at machine and

PURPOSE: This collection o
jentific research and design institutes.

{nstrument plants arnd sc
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Automation of Cold [Metal] Stamping Production S0V /5580

COVERAGE: The collection contains reports delivered at the Kiyev Scientific and
Pechnical Conference by workers of machine and instrument plants, design
organizations, and scientific research and educational institutes. The
Conference was sponsored by the Kiyevelkoye oblastnoye pravleniye Nauchno-
tekhnicheskogo obshchestva masbhinostroitel'noy promyshlemmosti (Kiyev Oblast
Administration of the Scientific and Technical Soclety of the Machine-Building
Tndustry) and by the Ukralnskoye respublikanskoye pravleniye Nauchno-
tekhnicheskogo obshchesgva pribvorostroitel 'noy promyshlennostl (Ukrainian
Republican Administration of the Scientific and Technical Society of the In-
strument™Making Indnstry). The purpose of the Conference was to discuss the
echievements and practical experience (eepecially at the Gor'kiy Automobile
Plsnt, the VEF Plant, and Leningrad factories) in the automation of stamping
production, The Conference also gserved to acquaint & wide mumber of machine
and instrument builders with the present state of automation in these fields
and with the prospects for its further development, Papers dealing with ex-
perience in the design and operation of automatic devices, presses, and auto-
matic production lines used in stamping production were discussed. No
personalities are mentioned. References accompany most of the articles,

TABLE OF CONTENTS:
PForevord 3
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Burshteyn, D, Ye, Automation of Stamping in Press Shops (From the
Practice at GAZ (Gor'kiy Automobile Plant)) 5

Romanovskiy, V.P. Automation of Stamping Processes at Leningrad Plants o4

Lapin, P,M, Mechanization end Automation of Stamping Operations (From
Factory Practice) 40

Koshkin, L.N. Automatic Rotary Transfer-Machine Lines 48

Kravchenko, D.G. Automation of Stamping Presses (From the Practice
of the Barmaul'skly zavod mekhanicheskikh pressov (Barnaul Mechan-

ical Presses Plant el
Demidenko, Ye. I. Investigating the Operation of Automatic Stamping
Production Lines for Relay Springs 8s
Zlotnikov, 8,L, Soma Problems of Automation in Stamping Production 98
Shofman, L,A. The Present State of Stamping Production and Antici-

pated Problems 101
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of Cam Mechanisms for Automatic Die-Forming Machines

Orlikov, M,L., and Ye. Ya. Antonovskiy., Some Problems in the Methods

of Designing Cam Mechanisms © 229
Belozerov, Yu, A. Mechanization and Automation of Stamping Operatlons

in Instrument Making 237
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TITLE: Vibration press.\ lags 58, No., 178268

iﬁwﬁﬁ’ Tzobreteniya, profyshlemnyys obraztay, tc"mrnwe zngki, no. 2, 1966,
1 146-149 , -

TOPIC TAGS: automatic pressurse control, metal press, nonmetal press

ABSTRACT: This Author Certificate presents a vibration press equipped with a
table to which the vibration transducing instrument is fagtenad. To obtain the
required number of vibration per l-mm working stroke of the slide bar and a given
vibration amplitude, the connection to the vibration transducer table is designed
in the shape of a crankshaft and crank-ratchet mechanisn, The latter are
" connected to each other by means of an accentric washer which is adjusted by a
_wvariable eccentric, insuring the required amplitude of vibration. To enabls the
press to work with a nonvibrating table, the latter is equipped with a fixed
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1. TARTAKCVSKIY, I. S.

2, USSR (600)

"Resoarch on the Solvation of Electrolytes in Anhydrous Solutiong," Zhur, Fiz,
Khim, 13, No. 9, 1939,

Dnepropetrovsk, State University, Laboratory of Physical Chemistry. Received
28 November 1938,
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TARTAKOVSKIY. K. G

Primenenis pal;eta plastin v kachestve amortizatora. (Yestn, Hash., 1950,
no. 11, p. 16

Refers to Novo-Kramatorskii Stalin machine-building plant.
Use of plate piles as shock absorbers (In rolling mill arresting devices.)
DLGC: TN4VL

SO: Manufacturing and Mechanical Engineering in the Soviet Union, Library of
Congress, 1953.
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Author
Title

Orig Pub

Abstract

Card

Tartakovekiy, L.B., Pokras, A.M.

On the Theory of a Periscopic Antenna Syptem

Radiotekhn. i elektronika, 1956, 1, No 2, 186-196

The efficiency of periscopic antennas wa:s studied for the case of unequal
diameters and for shoft distances between the mirrors of the radiator and

of the re-radiator, when the wave reflected from the re-radiator (flat mir-
ror) is not plane. The calculations were made for the axl&lly-symmgtrical
problem in the Kirchhoff scalar approximation, using the apergture mathcd.

The radiastor and re-radiafor are replaced in the calculation by round aper-
tures, as is custobarily done (Ref. Zhur. Fiz. 1954, 1890). The wave in the
aperture corresponding to the radiator is assumed to be plane with an axially-
symmetrical) drop-off im the amplitude toward the edge of the aperture, using
the law 1 - X (r/1)2, where r is the running redius and 1 the radius of the
aperture.. The expression for the field at infinity is written in terms of a
Lommel function (in the form of series of Bessel functions). The phape of the
integrand of the approximation is approximated by a quadratic expression,

the coefficients of which are not the Taylor-series coefficients, as in earl-
ier calculations, but which are selected to obtain a best mean-square approx-
i?ation; in the interwval (O,;). The variable parameters in the numerical

1/2
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calculations are the ratios of the dismeters of the radiator and re-radiator;
the coefficient characteriz Bhe decrease in the amplitude, and ¥he di-
mensionless parameter m = 2mf3a/Ad, where a is the radius of the re-radi-
ator aperture and.p the coefficient in fromt of the quadratic term in the
rexpression for the phase of the integrand. The maximum efficiency of a
periscopic system, calculated as the ratio of the square of the field in-
tensity of the entire system to the square of the field intensity of the rac
diator is obtained vhen 1< 1, i.e., when the mirror of the re-radiator is
géeater than the mirror of the radiator; this ratlo, other conditions being
equal, is greater for diminishing distributions at small values of m (large
distances d). It is noted that the intrgduction of an other than Taylor ex-
pansion for the phase of the integrand (?g# 1) affects little the value cf
the efficiency, but makes it possible to use the equation for muph larger
values of a/d, i.e., for cases vhen the distance between the radiator and the
re-radiator is merely 2-3 times greater than the diameter of ihe mirrors.
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AUTHORS: Potekhin, A.I. and Tartakovskiy, L.B. 109-3-5-2/17
TITLE: Radiation of the Hertz Dipole aTtuated at the Edge of an
TIdeally-conducting Wedge Tzlucheniye dipclya gertsa na
# kromke ideal'mno provodyashchego klina) :
- PERIODICAL: Radiotekhnikz 1 Elektronika, 1958 Vol III, Nr 5,
} op 5% - 602 (USSR)
ABSTRACT: Tt was shown earlier (Ref.l) that the electrodynamic

ans of Eqs.(3), in
tisfy an electrostatic differe-
(2). This method is

on of the field produced by a wedge
ducting semi-planes (see Fig.
the planes is b and it is assumed
th the edge of the gystem. If
t a point MO ,

field of a system can ed by me
which the function £

ntial equation eXpresse
to the evaluati
f two ideally-con
le between
that the axis 2 cdncides wi
an electrostatic charge 4 is situated a

having cylindrical co-ordinates =0, R, = | ond ¢, =8/2

field potential can be expressed by Bq.(#),
For small , the iptegral of BEq.(4) can be
Tf the product gq(~ 1s maintained constant

l-—a 0 , the potential can be expressed

should sa
d by Formula

A
o]
the electrostatic
where B = T1/6..

written as Eq.(5).
§nd equal to P, when
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109-3-5-2/17
Radiation of the Hertz Dipole Situated at the Bdge of an Ideally-
conducting Wedge

by Bq.(7). 1f the cylindrical co-ordinates are changed into
gpherical co-ordinates, Bqu.(7) can be expressed as Bq.(3),
g0 that the function £ is given by Bq.(9). In the solution
of the dynamic problem, 1t is assumed thab the Hertz dipole
has a moment as expressed by Eq.(12), in which I, is the

- . current amplitude and | 1is the length of tre dipole. The
amplitude of the field components E (k) of Eags. z2) is given
by Eq.(lO) or, in terms of the dynamgc moment, it can be
expressed by Bq.(13). 1If expressions given by Bgs.(9) and
(13) are substituted into Eqs.(}), the electric field compon-
ents are given by:

Card 2/5
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18 Ideslly-
‘Radiation of the Hertz Dipole gituated at the Edge of an Ideslly
conduc ting ‘fedge

120(1 + B)KP A

=it
E_ = h(%')(kr) sinPO sin Bye
2" (e)2 r
B puPhw cos® sin 0O _ju6  (14)
120k M _cl (_rh(l)(kr)x cosd sin MW
Et‘: = B inl-Be
~2® r ar s
B MAM d cos B  _ju%
5 - 120k ¢ [rh(l)(kr)] ——I_-_E—
! KB)2B r dr sin* *8
i nts are
where k = 120rTwe . The magnetic field compone

= the wedge degenerates
Eqs.(15). For & = 2T
iﬁiezszgmgzplgnes Egs.(14) and (155 Werelggpigzeghg;n o
analyse this case graphically and the resu

|
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conducting Wedge

Figs. 2 and 3. The semi~-circles of Fig:. 2 represent the
curves of constant phase for various values of @ , while the
thick line curves represent the constant current amplitude
distribution. Similar curves are shown in Fig.3, but these
are plotted for small values of kx . The results for a
right-angle wedge (B = 2/3) are shown in Figs. 4 and 5. The
phase and current lines for a wedge having & = Y2 are given
in Fig.6, while the vertical radiation patterns for various
values of ¢ are shown in Fig.7. The power radiated by the
dipole can be determined from Eq.(26). It is shown that the
solution of this equation is given by:

2
_ 52 (B D D P (28).

Ps
8(p + 1/2)F (28)

From the above, it is found that the radiation resistance of

the system is expressed by Eq.(29). Fig. 8 shows the
radiation resistance in ohms &8 & function of & for two

values of .
Cards4/5S
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There are 8 figures and 2 Soviet references

SUBMITTED: May 14, 1957

AVAIIABIE: ILibrary of Congress
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AUTHOR: __ TartakowskiyyL.Be— $0V/109-3-12-5/13

TITIE: The Synthesis of a Linear Radiator and its Analogue in

’ the Problem of Wide-band Matching (Sintez lineynogo
izluchatelya i ego analogii v zadache shirokopolosnogo
soglasovaniya)

PERTODICAL: Radiotekhnika i Elektroniks, 1958, Vol 3, Nr 12,
pp 1463 - 1474 (USSR)

ABSTRACT: The known theory (Refs 1-4) deals with the directivity of a

linear radiator which is in the fo g of a set of similarly
polarised monochromatic sources of? $ectromagnetic field;
the sources are either continuously or discretely distri-
buted over a region such that the deviations of all the
points from the axis of the system are small in comparisoiL
with the wavelength (see Figure 1). The theory shows that
a linear radiator is characterised by a scalar function

I(z) which describes the distribution of the phase and
amplitude of the currents or the fields. The field of the
radiator for r>» L can be described by one of the
following formulae:

¢ard 1/5
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E e
E (= = 027 grime Fa(sing)é,o (1)
r

2 2
) ] 1 - cos“Bcos™ Y _ >
B ¥ 2— oiPT § (s1nB) &, (2)
where m = 2% /A , B, i8 the amplitude, M 18 the

wavelength in free space; I, §, ¢ are s herical
co-ordinates of the point of cbservation (Figure 2)s

—E-)“ is the field of_,the sources which have parallel
polarisation and B is the field of the sources which
are perpendicularly polarised with respect to axis 0%
éo and & o &are unit vectors (Figure 2). Bgs (1) end (2)

contain an analytical function:
card 2/5
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., The Synthesis of a Linear Radiator and its Analogue in the Problem
of Wide-band Matching

+a

() = \ s(p)e**Pas (3)

-a

where u =18inD, a =T\‘;\-" , L is the lengths of

the radiator, J(t) is & normalised function obtained by
chenging the argument of I(z) by using Eq (4). It is
interesting to note that the reflection coefficient of &
non-uniform transmission line (a feeder) can also Dbe

expressed by a similar apalytical function; this is given
by:

Fye) = e'im)g n(t)ei“tdt (5)
0

where t = 41\'% , A= ll-‘w% , X is a linear co-ordinate,
o g

L is the length of the non-uniform section of the line
vard3/5 (Figure 3)3 Ko ig the wavelength in the line at a
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. The Synthesis of a Linear Radiator and its Analogue in the Problem
of Wide-band Matching

frequency fo . From the above, it is seen that the

problem of a_linear radiator and that of a non-uniform

l1ine are analogous. The problem of a linear radiator is
dealt with in some detail. It is shown that the go-called
super-directive distribution of sources can be derived, but
this cannot be realised in practice. The synthesis can be
carried out approximately by using the go~called iterative
method which permits the expansion of the given directivity
function into two components: 1) a function which can be
realised by sources situated within prescribed limits and
2) a function which can be realised by employing radiation
sources situated along & straight 1line outside the radiator.
It is shown that in two practically important cases, the
iterative method does not require complex calculations.

In the first case, the maximum of the modulus of the deriv-
ative of the complex directivity pattern,which is given

by an analytical expression does not exceed the ratio of the
length of the radiator to the wavelength. In the second
case, the first approximation of the method gives a very

ﬁiJmﬁﬁgg
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’

inaccurate solution. This problem is analogous to the
problenm of wide~band matching of the loads which have a
large phase component of the reflection coefficient. Here,
it is shown that it is comparatively simple to estimate

the maximum possible approximation and the realisability
of the radiator. There are 8 figures and 19 references,

15 of which are Soviet and 4 English; 4 of the Soviet
references are translated from English.

SUBMITTED: March 15, 1958

vard 5/5
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AUTHOR:- Tartakovskiy, L.B. S0V/109-k-6~2/27

TITLE: Side-Iobe Radiation of an Ideal Paraboloid Having a
Circular Aperture (Bokovoye izlucheniye 1dea1'nogo
paraboloida s kruglym raskryvom)

PERTIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 6,
pp 920 - 929 (USSR)

ABSTRACT: An ideally conducting, infinitely thin paraboloid of
revolution is considered. A spherical system of co-
ordinates, having its origin in the focus of the
paraboloid is introduced. The axis 0Z (Figure 1)
coincides with the axis of revolution., The co-ordinates of
the point of observation are denoted by R, © and ¢ ,
while the co-ordinates of the integration point on the
mirror are R', @' and ¢? . The equation of the para-
boloid is given by:

2F
R? =

1 - cos® (1)

where F is the focal distance. The normal vzctor and
Cardl/h the surface element of the paraboloid can be determined
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from Eqs (2), where the jndex O denotes unit vectors.

On the basis of the aperture method of analysis, the field
in the mirror can be determined from Eq (4)., Consequently,
the directional pattern of the miror is given by Egqs (5),
where I = 2M/A . The current at the surface of the
paraboloid is given by Eq (6). By integrating Eq (6), it
is possible to find the vector-potential and its trans-
verse components which coincide with the transverse
components of the electric field in the far zone. These
are given by Eqs (7). By comparing Egs (5) and (7), it is
seen that the field calculated by the second method
differs from the field evaluated by the aperture method.
In particular, the difference in the second method lies in
the non-linearity of the phase function. The aperture
method is applicable at small angles of the observation
point and the condition of applicability is defined by

Eq (10), where 7 is contained between O and 1 and

depends on the geometry of the mirror: ka denotes the

Card2/4 minimun angle inside the boundaries of the mirror. When
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the mirror is axially symmetrical. its directiomal
pattern can be expressed by Eq (11), where function
£(t) is known. Eq (7) can, therefore, be written as
Egs (12) and (13) vhere 2 = wD/)\ is the known parameter
of the aperture method. If only +he scalar directional
pattern is of interest, the field can bezrﬁpresented by
the structure

Eq (14). If the function f(t) = (L ~-t7) .
of the side-lobe radiation can be investigated by employing

Eq (14). This leads to Eas (16). These can approximately
be represented by Eg@s (17). Egs (16) and (17) become
identical for B =1 . The formulae were used to plot a
number of directional patterns for a mirror having an
aperture of 100 . The results are shown in Figures 2, 3
and 4. The results obtained by the aperture method are
illustrated by the tdashed' curves, while those evaluated
on the basis of the second method are represented by the
solid curves. From the analysis it is concluded that the
second method of calculating the directional pattern of
parabolic antennae permits the evaluation of the nearest

Card3/4
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Radiation of an Ideal Paraboloid Having a Circular

e level and the phase of the
Further, by introducing suitable
od can be employed to

side-lobe, as well as th
far and reverxse lobes.
diffraction corrections, this meth

reduce the calculation errors.
There are 5 figures, 2 tables and 9 references, 1 of

which is English and 8 Soviet; one of the Soviet references
is translated from English.
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) 8/109/60/005/06/005/021
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AUTHORS: T@grtakovskiy, L.B., and Tandit, V.L.
TITLE: Current Distribution on the Reflector of a Reflector

Antennas
PERIODICAL: Radiotekhnika 1 olektronika, 1960, Vol 5, Nr 6,
pp 918-925 (USER) :

ABSTRACT: The purpose of the present article is to study the error
~6f the current method of caloulating reflector antennae
and to estimate the possibilities of making it more
exact. The current on the reflector surface 1s assumed
to be a function of the coordinates of the reflector
point projections of the focal plane. The approximation (2(
adopted in the current method involves three errorsi
the field established by the exciter is substituted by
its asymptotic representation neglecting the near field
of the excliterj interaction of the currents in diffarent
parts of the surface is: neglected; the interaction of
currents flowing over the shadow side of the surface and
Card the perturbation currents of the reflector edge on the
1/2 il1iuminated side are neglected. These approximations
are usually justified by the large value of the parameter

.'.\
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Current Distribution on the Reflector of a. Reflector Antenna

F/\. The effect of the exciter near field is first
Studied. Its effect increases with increase of
dimensions or exeiter directivity. The effect of
reflector curvature 1s then analysed by a method of
Successive approximations, It 1is found that this effect
is negligible in comparison with the contribution of the
eXciter near field. Its effect reduces to the appearance
of a constant phase shift in the current distribution. LX/‘
The edge effect is then analysed. With zero excitation
of the reflector contour it is necessary to take into
account the currents induced on the reflector contour by
the excited near field. The exciter near field is
directly expressed through its directional pattern but
has a different distribution at the reflector. The ratio
of current induced by this field to that established by
the radiation field of the exciter is equal in order of

Card magnitude to the ratio of execiter and reflector diameters.

272 The effective zone of action of the edge effect 1s of the
order of a tenth wavelength.
There are 5 Soviet references.

SUBMITTED:  August 26, 1959
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5/109/60/005/009/005/026
9. /800 E140/E455

AUTHORS 3 Tandit, V.L. and Tartakovskiy, L.B.
TITLE: Radiation of a Reflector Aptenna in the Shadow Zone

23
PERIODICAL: Radiotekhnika i elektronika, 1960? Vol.5, No.9,
pp. 1398-1406 X

TEXT 3 The article is based on the current method of
calculating reflector antenna radiations. The reflector is
assumed to be ideally conducting and infinitely thin, with a
low-directivity radiator, The radiator dimensions are assumed
comparable with the wavelength and small in comparison with the
reflector dimensions. The analysis takes into account diffraction
correction for the radiator near field, curvature of the reflector
and edge =ffect, discussed in Ref.3. The radiation of the
reflector antenna in the shadow zone is determined by the

screening effect of the finite metal reflector and depends little
on the directivity of the antenna. It is defined 1) by the field
of the radiator and the character of the radiating points on the
reflector boundary; 2) by the distance from the stationary point
of the reflector to the radiating point on the boundary and

3) by the presence of the edge effect at the sharp edge of the

card 1/2




83260

$/109/60/005/009/005/026
E140/B455

Radiation of a Reflector Antenna in the Shadow Zone

reflector. when the reflector boundary is intensely

irradiated, the shadow zone field, calculated without considering
diffraction current, can be made more exact by taking into account
the zdge effect. Regardless of the distribution of radiation
from the primary radiator, at the reflector the back radiation can
be changed only by several decibels in one direction or the other,
The shape of the reflector boundary has an effect independent of
the distribution of radiation at the reflector. The variation
of the phase along the boundary can only decrease the observed
field in the shadow zone by not more than half an order of
magnitude, If the primary field at the reflector boundary is
decreased to zero, it will only decrease the field in the shadow
zone by an order of magnitude, and the near field of the primary
radiator becomes decisive. This prevents further reduction of
the shadow field by establishment of a zero of radiation from the
primary radiator in the direction of the reflector boundary.

There are & figures and 7 referencesg 6 Ssoviet and 1 English,

SUBMITTED: January 7, 1960
Card 2/2
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AUTHOR:
TITIE:

artakovskiy,’L.S. S0V/106-58-7-3/18

An Analysis of the Propagation of Radio Waves Over an
Electromagnetic Earth by the Method of Geometric Optics
(Analiz rasprostraneniya radiovoln nad elektromagnitnoy
pochvoy metodom geometricheskoy optiki)

PERIODICAL: Elektrosvyaz®', 1958, Nr 7, pp 11 - 18 (USSR)

ABSTRACT: By an 'electromagnetic earth' is meant one in which both
the permeability and permittivity are other than unity.
It is shown that, other conditions being equal, for an
increase in permeability the field from a source of

normally-polarised waves is increased while the field from
a scurce of tangentially-polarised waves is reduced.

Ferrite is cited as a suitable electromagnetic material
and it is suggested that it could be usefully employed in
waveguide systems. Dipole sources are assumed and the
results are presented in a geries of graphs. Figure 1 is
a plot of reflection coefficient while Figures 2 and 3 are,
in effect, polar diagrams. Pigures 4, 5 &and 6 show how

Card 1/2
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An Analysis of the Propagation of Radio Waves Over an Blectro-
magnetic Earth by the Method of Geometric Optics

the field varies as the polarisation changes from horizontal
to vertical. There are © figures.

SUBMITTED: August 22, 1957

1. Radio waves--Propagation 2. Radic waves--Electromagnetic
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TARTAKOVSKIY, L.S.

Area of the applicability of Sommerfeld's formula, ra?iotekh.ik?
19 no.11:32-36 N 164, {14IRA )

1, Deystvitel'nyy chlen Nauchho—tekhnichaakogo ohshcheatva radio-
tekhniki 1 elektrosvyazi imeni A.S. Popova.
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AUTHOR:

TITLE:

PERIODICAL:
ABSTRACT:
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Tartakos - 108-13-4-5/12

rmulae for a Field Formed by a Dipole With

Random Orientation Which ia Located Over a Flat and Homogeneous
Earth {Obshohiye raschdtnyye formly polya, 8ozdannogo proizvol'no
oriyentirovannym dipolem, raspologhennym nad ploskoy odnorodndy

zeml&y)
Radiotekhnika, 1958, Vol 13, Nr 4. PP 36-44 (USSR)

The question as to the propagation of radio waves radiated fram
a dipole located in a certain height h sbove the f2at homogeneous
earth (h > O - raised dipole) or on its surface (h = 0 - lowersd
dipole) was investigated by a mmbexr of authors ard at present
there exists quits a mumber of formulae for the calculation of
special cases. Complete asystems of general calculation formilae
derived by the author for the voltages of slectric and magnetic
fields in the air, which are formed by dipoles of various kinds
under the conditions mentioned, ars given in tiaeir f£inal form.

On the basis of these formulae it is pcgsible by means of inte-

gration to go over 4o form:lae that correspond 40 the vibrators
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General Calculation Formulae for a Field Formed by 108-13-4~5/12
a Dipole With Random Orientation Which is Located
Over a Flat and Homogeneous Earth

of finite length. Here the formilae for the flelds of lowered
electric dipoles are given. The formulae obtainsed agree with the
known speoial formulae. Vertical ard horizontal d\ipoles are in-
vestigated. Investigation of derived (21) - (23) and other
formulae shows that in the case of complex relative magnetic
permeability '4“‘1' A 4 the character of the decrease of the

normally polarized field may change within the same limits as in
the case of parallel polarization. It follows herzfrom that in
the case of propagation over a domain with iron-ore occurrence
on the surface, it might be of advantage to apply normal polar-
jzation, i.e. to use & normal horizontal dipole or a herizontal
Prame. There are 6 refersnces, 3 of which are Soviet.

SUBMITTED: June 3, 1957

AVAILABLE: Library of Congress

1, Dipole antennas--Theory <2 Radie waves—Prepagatiom
Card 2/2
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Condition of applicability and relative error of Sommerfeld's
formula with refraction index cleose to unity. Radiotekhnika
20 no.11:15-20 N 165, (MIRA 18:11)

1, Deystvitel'nyy chlen Nauchno-tekhnicheskogo obshchestva
radiotekhniki i elektrosvyazi imeni A.S,Popova. Submitted
August 7, 1963,
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— DARTAKOVSKIY, M., inghenar. ' ' [

¥We converted our mill to pneumatic transportatiocn. Muk.-elev.
prom, 20 no.6:26-27 Je 'S4, (MIAA 7:8)

\@ 1. Minskiy trest Glavmuki.
(Grain milling machinery)
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